Abstract A growing body of work aims to understand the impacts of climate change on agriculture as well as farmer's perceptions of climate change and their likeliness to adopt adapting and mitigating behaviors. Despite this, little work has considered how intention to adopt differs from actual adoption of climate change practices in agriculture. Applying the Theory of Planned Behavior we aim to assess whether different factors affect intended versus actual adoption of climate behaviors among farmers in New Zealand. Data were collected through mixed methods (37 interviews and a telephone survey of 490 farmers) in two regions of New Zealand 2010-2012. Through multiple regression models we test hypotheses related to the Theory of Planned Behavior around the role of attitudes, subjective norms, and perceived capacity in affecting intended and actual adoption. Results suggest that there are different drivers of intended and actual adoption of climate change practices. Climate change attitudes and belief is only associated with intended not actual adoption. We find no evidence that subjective norms (climate change policy support) significantly influence either intention or actual adoption. Only perceived capacity and self-efficacy were important predictors of both Lincoln Research Centre, AgResearch Ltd., Lincoln, New Zealand intended and actual adoption. These results suggest a disconnect between intended and actual behavior change and that using data about intention as a guiding factor for program and policy design may not be prudent. Furthermore, fostering perceived capacity and self-efficacy for individuals may be crucial for encouraging both intended and actual adoption of climate adapting and mitigating behaviors.
Introduction
In recent years, agricultural science, innovation and development has shifted to include a focus on climate change. Agriculture's contribution to global greenhouse gas (GHG) emissions at 14 % of total emissions (and up to 25 % including related land-use changes) as well as its potential to be heavily affected by changing temperatures, water availability and extreme events make it an important focus for climate change action (Challinor et al. 2014 ). Efforts to understand how farmers perceive climate change and may respond have been particularly focused in developing countries (Wood et al. 2014; Kristjanson et al. Bryan et al. 2009; Seo and Mendelsohn 2008) especially in the context of food security and production. However, there is growing attention on assessing developed country farmers' perspectives on climate change and their responses (Prokopy et al. 2015; Niles et al. 2015; Arbuckle et al. 2014; Niles et al. 2013; Haden et al. 2012; Barnes and Toma 2012) . This work is crucial to assess both at a case study level Arbuckle et al. 2014; Haden et al. 2012 ) and across broader contexts (Wood et al. 2014 ) to determine drivers of climate mitigation and adaptation behaviors.
To date, the majority of existing studies examining farmer's perspectives and responses to climate change either measure likelihood to adopt a practice, support mitigation and adaptation initiatives in the future (Niles et al. 2013 Arbuckle et al. 2013) or examine the actual adoption of a practice (Wood et al. 2014; Kristjanson et al. 2012 ). Very few studies have aimed to determine how intention to adopt a behavior differs from actual adoption, and whether different factors drive intended and actual behavior. Despite this, a large body of work in psychology suggests that there may be significant differences between intended and actual behavior (Ajzen 1991) . This paper aims to fill this literature gap by determining the factors that influence farmer's intended and actual adoption of climate change mitigation and adaptation practices (Bclimate change practices^(CCP)) among farmers in New Zealand, where agriculture is a significant contributor to national emissions.
Theoretical grounding 2.1 Diffusion and adoption of agricultural innovations
There is a long standing body of literature that aims to assess the drivers of adoption of practices in an agricultural context. Beginning with early seminal work from Ryan and Gross (1943) to understand the diffusion and adoption of hybrid corn, agricultural researchers have spent decades trying to evaluate the uptake of agricultural innovations. Of the many existing studies many have been based on understanding the adoption or rejection of a single technology such as rBST (Barham et al. 2004; Barham 1996) , nitrogen tests and application controls (Barnes et al. 2009; Contant and Korsching 1997) and drip irrigation (Garb and Friedlander 2014) . Others have looked broadly at conservation practices in agriculture (Reimer et al. 2013; Greiner and Gregg 2011; Delgado and Bausch 2005; Fuglie and Kascak 2001) . The diffusion of innovation theory (Rogers 2003) suggests that an innovation diffuses over time based on characteristics of the innovation itself, the social context, and the communication channels in which the innovation are spread. Since these vary significantly based on both the innovation and the place, many have concluded that there are no universal predictors for behavior change in agriculture (Prokopy et al. 2008; Knowler and Bradshaw 2007) . As such, place-based studies are a useful way in which to assess drivers of adoption for a given context and to test the applicability of existing theory in different regions.
Theory of planned behavior and climate behaviors
The Theory of Planned Behavior (TPB) is a psychological theory that suggests that behavioral intentions are driven by beliefs and attitudes toward the behavior, subjective norms, and perceived behavioral control (the perceived ability that an individual can actually change behavior). These factors aggregate to develop intention to adopt a behavior, but actual behavioral control acts as a mediator between intention to change behavior and actual behavior change (Ajzen 1991) . Perceived behavioral control is related to the concept of self-efficacy defined by Bandura (1986) as Ba judgement of one's capability to accomplish a certain level of performance.^Assessing intention to perform a behavior versus actual adoption of that behavior is important as many studies ask individuals about their intention to adopt a new practice as a proxy for actual behavior change. In practice, though many people have the intention to do something they may not; thus understanding these discrepancies can ensure that policies and interventions are not misinformed and ineffective.
3 New Zealand context and hypotheses
New Zealand and climate change
In the last century New Zealand average temperatures increased by 0.9°C and are expected to rise on average between 0.2 to 2.0°C by 2040 and 0.7 to 5.1°C by 2090. Hawke's Bay and Marlborough are predicted to have increased temperatures ranging from 0.6 to 1.3°C by 2040. By 2090 Hawke's Bay is expected to have increased temperatures of 1.3 to 3°C while Marlborough may have temperatures increasing from 1.3 to 2.9°C relative to 1990 (Ministry for Environment 2008). Rainfall patterns are expected to trend towards decreasing annual rainfall in the eastern part of the country, including Hawke's Bay and coastal Marlborough, and increasing rainfall in the western parts of the country. Hawke's Bay is expected to see up to a 10 % decrease in annual average rainfall (National Institute for Water and Atmosphere 2008), and droughts are predicted to increase in both regions (Ministry for Environment 2008) . Climate impacts will vary by farming system and are explored in greater detail in Clark et al. (2012) 3.2 New Zealand's emission trading scheme
In part as a result of existing changes, New Zealand has been at the forefront of climate change policies and research for the past decade. Unlike many other developed countries, 47 % of New Zealand's total emissions are from agricultural sources including livestock, manure, and nitrogen fertilizers (New Zealand Ministry for the Environment 2013). As a result, the government began considering options to reduce these emission sources in 2003 with a proposed levy for agricultural mitigation research, which was highly controversial to New Zealand farmers (Fickling 2003) . As New Zealand pushed forward on establishing an emissions trading scheme (ETS) it originally proposed including agriculture as a capped source of emissions, which would have required farmers and agricultural processors to pay for the GHGs associated with products and inputs. Currently the ETS only includes CO2, in part as a result of the agriculture lobby, which lobbied to not include non-CO2 agricultural emissions (Bullock 2012 ) though agricultural processors are required to report their total emissions. Furthermore, many other sectors including transport, energy, and forestry are now included, which have trickle down impacts on farming in New Zealand .
New Zealand continues to review the ETS and reconsider the inclusion of non-CO2 gases, which makes this study important for existing policy debates within New Zealand. Furthermore, this work may inform other research and policy development related to non-CO2 emissions in other agricultural regions globally. With this information, policymakers can create better targeted policies that recognize the reductions in GHGs that have already been achieved while also implementing policies that are predicated on promoting the factors that actually influence behavior change.
Hypotheses
Using the TPB as a theoretical grounding for this empirical work, we test whether the TPB holds true in predicting intended and actual adoption of CCPs. Based on the three central tenants of the TPB, we test four hypotheses related to the role of attitudes/ beliefs about the issue and behavior, subjective norms and support for broader societal action, and perceived level of control. We predict: (H1): Climate change belief and risk perceptions will be important predictors of both stated intention and actual adoption. We expect that farmers who believe that climate change is occurring and that humans play a role in the problem will be more likely to intend to adopt and actually adopt CCPs. (H2): Farmer support for climate change and environmental policies will be positively associated with stated and actual adoption. The TPB suggests that subjective norms and the perception of the role of the broader community in dealing with an issue is an important component of intention and actual behavior. In this context, we hypothesize that farmers who support the New Zealand ETS, and the inclusion of agriculture and farmers in that scheme, will be more likely to intend to and actually adopt CCPs. (H3): Behavioral control and perceived capacity will be important predictors of stated and actual adoption. We expect that farmers who have the perceived capacity to change their own behavior and also deal with external impacts from climate change in their farming systems will be more likely to intend to and actually change their behavior. (H4): Farmers who have adopted one type of practice will be more likely to intend to adopt other practices in the future. We hypothesize that farmers who are inherently more likely to change behavior may be Binnovators^or Bearly adoptersâ s suggested by the diffusion of innovation literature (Rogers 2003) will be more likely to indicate their intention to adopt other practices.
Methods

Survey and interview methods
A total of 37 qualitative, semi-structured interviews were conducted in Marlborough and Hawke's Bay regions and with industry representatives in Wellington in 2010 and 2012. Interviewees were farmers across many sectors (sheep, beef, vegetable, horticulture, arable, viticulture, and dairy) as well as with industry representatives and government officials working in agriculture. Interviews were used to inform the development of a telephone survey, which was implemented in August-October 2012 in Marlborough and Hawke's Bay regions. The survey was originally conducted in Yolo County, California in 2011 (Niles et al. 2013; Haden et al. 2012; Jackson et al. 2012) . The New Zealand survey was adjusted for local context including practices that were relevant to the region and language.
The telephone survey was implemented with assistance from ResearchFirst, a professional survey company in Christchurch, New Zealand. Farmer databases held by ResearchFirst and census data were utilized as is usual practice with agricultural surveys in New Zealand. The survey was piloted with ten farmers outside of the two target regions. We used a random stratified sample to target farmers to allow for responses within the region to be proportional to the land use type of the areas. A total of 490 farmers responded to the survey with a total response rate of 41 % (n=177 in Marlborough, n=313 in Hawke's Bay; additional information on response rates and power sample size calculations are in Supplementary Materials).
Data analysis and model development
We used a factor analysis with principle components to determine whether we could aggregate variables that were measuring similar constructs. Factor analyses yielded single factor solutions with factor loadings above 0.40, which is a generally accepted cut-off point (Costello and Osborne 2005) . Table 1 details all of our independent and dependent variables and their respective eigenvalues, factor scores and Cronbach alpha scores. We developed 5 scales as independent variables based on this factor analysis. Belief and attitude (H1) about the behavior and issue is measured by two factors: 1) a farmer's perspective on whether human activities are an important cause of climate change (Climate Change Concern) and 2) Biophysical Concern, which measures concern about potential future biophysical climate change impacts. Subjective norms (H2) are measured through a scale assessing farmer's general perceptions about climate change policies specific to New Zealand and other environmental regulations (Environmental Policy). We have two measures for perceived capacity/behavioral control (H3). We use a farmer's perceived capacity to implement practices that reduce their own GHGs (Local Perceived Capacity) as a proxy that captures local loci of control. We use a farmer's confidence in their ability to adapt to climate change risks (Global Perceived Capacity) as a perceived capacity measure with loci of control and impact outside their own farm system (responding to outside changes and risks).
We also tested for the effect of other factors that have been shown to influence farmer adoption of different types of practices. Contact Scale measures the frequency of contact with organizations, industry representatives, government and other farmers for agricultural information. Profit Adoption encompasses production and cost driven Reduce electricity usage in farm operations or buildings
Invest in more fuel efficient farm equipment Italics indicate a prompting question preferences that farmers prioritize when considering a new type of practice. Community Adoption is a measure of the environmental, ethical, and community perceived benefits that farmers prioritize when considering new practices. We also considered age, gender, education level, full-time status, number of hectares managed, presence of a farm succession plan, and organic/biodynamic certification. We had four dependent variables. Potential Adaptation Adoption measures the overall willingness of farmers to potentially adopt six climate adaptation behaviors in the future. Potential Mitigation Adoption measures the overall willingness of farmers to adopt eight mitigation behaviors in the future. In addition to these two scales, we also had two dependent variables that measured actual adoption of adaptation and mitigation behavior. All adaptation and mitigation practices we include in our models were asked to all farmers; additional practices relevant to specific industries were also asked but are excluded from this analysis because it significantly reduces the sample size and statistical power. Actual Adaptation Adoption and Actual Mitigation Adoption were developed as count variables based on the total number of actual adaptation (six) or mitigation (eight) practices a farmer has already adopted. To determine the reliability of our scales based on factor analysis we utilized a Cronbach's alpha with all scales achieving higher than or equal to 0.65, an acceptable score (Nunnally 1978) . We used four separate linear regression models to test our hypotheses to determine whether similar factors were correlated with potential adoption versus actual adoption.
Results
Dependent variables
Actual and potential adaptation adoption
Average potential adoption across all six practices was 2.46 (very unlikely = 1, very likely = 5, Table 1 ). Among non-adopters, building water storage facilities was the most likely adaptation strategy (48 % likely or very likely). Other strategies were less popular with water monitoring technologies (38 %), drilling more wells or seeking alternative water sources (31 %) and pumping more groundwater (28 %) being the most likely strategies among non-adopters. Among already adopting farmers, water monitoring technologies were the most frequent (35 % implementation). Other practices were less common with participation in a community irrigation scheme (14 %) and water storage facilities (10 %) being the most adopted practices (Fig. 1) .
Actual and potential mitigation adoption
On average, likely adoption of mitigation behaviors was 2.75 (Table 1) . However, in some instances a majority of non-adopting farmers indicated they would be likely or very likely to implement mitigation behaviors especially installing solar panels and wind turbines (52 %) and investing in more fuel efficient farm equipment (50 %). One-third of farmers have already planted trees on low performing areas and 29 % have reduced their nitrogen fertilizer rate. On the contrary, only 2 % are using biomass or biofuels on farm and only 8 % have installed solar panels or wind turbines (Fig. 1) .
Independent variables
Climate change concern
Farmers trended slightly towards belief that humans contributed to climate change (mean = 3.21, 1 = strongly disagree, 5 = strongly agree) with 44 % agreeing or strongly agreeing that humans play a role in climate change (Table 1) .
Biophysical concerns
Farmers were on average somewhat concerned about potential climate-related risks (mean 2.46, 1 = not concerned, 4 = very concerned). Overall, farmers were most concerned about pests and diseases (mean 3.11) and weeds/invasive species (mean 2.74). Water supply changes and increases in severe droughts were both concerning (mean 2.68) followed by changes in rainfall (mean 2.60) and increase in floods (mean 2.41). On the contrary, temperature impacts were less concerning with heat waves being most concerning (mean 2.32), frosts (mean 2.13), increases in warmer temperatures (mean 2.11) and finally decreases in winter chill hours (mean 1.91) ( Table 1) .
Environmental policy concerns
Overall farmers tended to disagree that New Zealand should have an emissions trading scheme, that agriculture should be part of it and that environmental regulations are effective (mean 2.44, 1 strongly disagree, 5 strongly agree). Farmers were in most disagreement about an ETS for New Zealand (mean 2.03) followed by agriculture's inclusion within an ETS (mean 2.15) and were on average neutral about whether environmental regulations were effective (mean 3.06) ( 
Local and global perceived capacity
Farmers overall (1 not confident, 5 very confident) have confidence in their ability to adapt to climate change (Global Perceived Capacity, mean = 3.92). Nearly 73 % of farmers indicated that they were confident or very confident. On average farmers were less confident in their perceived capacity to reduce their GHGs (Local Perceived Capacity, mean = 3.24) ( Table 1) . Only 50 % of farmers agreed or strongly agreed that they could reduce their GHGs.
Profit and community adoption
On average, profit and cost related factors were of higher concern to farmers than community and other related factors (mean 4.16 and 3.86 respectively on a scale from 1, not important to 5, very important). Average concerns were cost (mean 4.49), farm productivity (mean 4.33), community impact (mean 3.89), environmental impact (mean 3.86), ethical concerns (mean 3.82) and time (mean 3.66) ( Table 1) .
Contact scale
Farmers had a mean of 2.33 on a scale from 1 (never) to 5 (weekly) of contact about agricultural information. Other farmers were the most likely point of contact for agricultural information (mean 4.23) followed by supply representatives (mean 3.72), agricultural industry representatives (mean 2.43), the Regional Council (mean 2.40), farm consultants (mean 1.90), research organizations (mean 1.78) and Federated Farmers (a New Zealand farmer group, mean 1.73) ( Table 1) .
Farmer characteristics
Eighty percent of respondents were older than 45 and 50 % of farmers were over the age of 55. The majority of respondents were male (82 %). Farmers had a diversity of formal education-19 % had a high school diploma while an additional 13 % had some university or apprenticeship training. Thirty-one percent of farmers had a degree from university, technical school or an apprenticeship. The majority (74 %) of farmers were full-time.
Farm characteristics
Sixty-eight percent of respondents had acreage in sheep, beef or deer. Twenty nine percent of farmers had acreage in viticulture. Horticulture were 11 % of respondents while cropping/ arable was 8 % of farmers, dairy was 7 % and forestry was 3 % of farm respondents. Since farmers were able to indicate if they had mixed systems, these numbers are not exclusive land types. Average farm size was 427 ha. The majority (52 %) of farmers had some form of a farm succession plan. Seven percent of farms were certified organic or biodynamic. Table 2 shows all of the results for our four separate models, which we highlight in additional detail below.
Model results
Likely adoption: adaptation
Attitudes including belief in human-induced climate change (p≤0.05) and concern for biophysical impacts in the future (p≤0.01) were significantly correlated with likelihood to adopt adaptation practices (H1). We found no effect of norms on likely adaptation adoption (H2). Local perceived capacity (H3) to reduce emissions was positively associated with increased adoption (p≤0.05). Likely adaptation adoption was influenced by farmers who were also likely to adopt mitigation practices (H4) (p≤0.01). Higher contact with organizations (p≤0.10) and older farmers were less likely to indicate they would adopt adaptation behaviors (p≤0.05). Model variables explained 32 % of the variance in the dependent variable (R 2 =0.32). 
Likely adoption: mitigation
Attitudes were associated with likely mitigation adoption with belief in human-caused climate change (p≤0.05) and concern for biophysical impacts (p≤0.10) positively associated (H1). We found no effect of norms on likely mitigation adoption (H2). Local perceived capacity to reduce emissions (p≤0.01) was significantly associated with likely mitigation adoption (H3). Farmers who indicated likely adaptation practice adoption were more likely to indicate their willingness to adopt mitigation practices in the future (p≤0.01). However, farmers who had actually adopted mitigation practices were associated with less likelihood to adopt other mitigation practices in the future (p≤0.01) (H4). In addition, Community Adopt was also significant (p≤0.01), suggesting that farmers who valued community, ethical or environmental issues when considering new practices were more likely to indicate mitigation adoptions. Variables in the model explained 37 % of variance (R 2 =0.37).
Actual adoption: adaptation
We found no effect of belief/attitudes for climate change and its risks on adoption (H1). Farmers who had a favorable perception of environmental regulations was positively associated with adaptation behaviors (p≤0.05) (H2). Global perceived capacity was positively associated with actual adaptation adoption (p≤0.05) (H3). Actual adoption of adaptation behaviors was not influenced by likely adopters (in other words stated intention to adopt adaptation practices was not associated with actual adoption of adaptation practices). However, actual adopters of mitigation behaviors was significant (p≤0.01), suggesting that farmers who have already changed behavior in one realm (adaptation) are more likely to also do so in other realms (mitigation) (H4). Level of contact was positively associated with actual adaptation adoption (p≤0.05), Profit Adopt was slightly significant (p≤0.10) and fulltime farmers were less likely to have adopted adaptation behaviors (p≤0.05). Model variables explained 12 % of the variance in the dependent variable (R 2 =0.12).
Actual adoption: mitigation
We found that belief/attitudes as well as environmental policy perceptions/norms were not significantly associated with actual mitigation behavior adoption (H1, H2). Both Global Perceived Capacity and Local Perceived Capacity were significantly associated with mitigation adoption (p≤0.05) (H3). Farmers who had indicated that they would likely adopt mitigation practices was negatively associated with actual adopters of mitigation practices (p≤0.01). On the contrary, those who had already adopted adaptation practices were also more likely to have adopted mitigation practices (p≤0.01) (H4). Older farmers, women farmers (p≤ 0.10), education and organic farmers (p≤0.05) were positively associated with adoption. Overall, model variables explained 18 % of the variance (R 2 =0.18).
Discussion
Discrepancies between potential and actual adoption
Assessing the potential for adoption of new practices alongside the actual adoption of those practices reveals there are not significant similar factors influencing each. This suggests a disconnect between the factors that affect potential and actual adoption and that predictive variables for stated intentions may be different those for actual adoption of CCPs. Relatedly, our work also demonstrates that understanding potential adoption is possible with a higher degree of explanation than understanding actual adoption. At least within our models and the variables we considered, the total variance accounted for with our variables was considerably higher in potential adoption (R 2 0.32-0.37) versus actual adoption (R 2 0.12-0.18). This is not necessarily surprising, as it has been well documented that understanding drivers of actual behavior change is complicated and likely includes a variety of factors that are unanticipated (Ajzen et al. 2011) , but nevertheless highlights the continued challenge in explaining and assessing human behavior.
Factors affecting stated and actual adoption
For non-adopters we find support for several of our hypotheses and three key factors consistently affecting intended adoption: 1) attitudes and belief (H1); 2) local perceived capacity (H3); and 3) the likelihood of intended adoption of the other kind of practice (H4). For actual adopters of practices we find consistent support for only two of our hypotheses: 1) perceived global capacity (H3) (though perceived local capacity was significantly associated with mitigation behaviors) and 2) the actual adoption of other kinds of practices (H4). In only one case is a variable positively associated with both potential and actual adoption: perceived local capacity. This suggests a potential limitation in studies that aim to understand adoption by assessing stated intention. Furthermore the variables that influence stated intention to adopt and actual adoption are significantly different, which we examine in the context of our hypotheses in further detail below.
In line with the TPB, we expected that farmer's belief and attitudes about climate change would influence intention and actual adoption of CCPs (H1). We find partial evidence for this hypothesis. For non-adopters, farmers who believed in human-induced climate change and expressed concerns about its impacts were more likely to indicate they would adopt adaptation and mitigation behaviors. This is consistent with existing studies where farmers with climate belief and risk perceptions were more likely to adopt mitigation and adaptation behaviors (Arbuckle et al. 2013; Haden et al. 2012; Barnes and Toma 2012) and support climate change policies (Niles et al. 2013) . Our measure for human-induced climate change (44 % belief) also appears to be within the range of other surveys measuring developed world farmer climate perspectives ranging from 25 % in Scotland to 33 % in California to 59 % in the Midwest US to 63 % in Canada (Prokopy et al. 2015; Cox et al. 2015) .
That climate change belief and concerns were predictors of potential adoption of CCPs would suggest that one strategy to encourage farmers to adopt CCPs would be to better inform farmers about climate change and its potential risks. Indeed, many existing studies have concluded that increasing information about climate change and its risks may help people better understand the issue and thereby influence their intention to change their behavior (Semenza et al. 2008; Lorenzoni et al. 2007 ). This Bknowledge-deficit^model suggests that people do not act on important issues because they lack the knowledge about the issue, and if given knowledge, will in turn change their behavior (Hansen et al. 2003 ). However we find climate change belief and risk perceptions are not significant in explaining actual adoption, consistent with more recent perspectives in applying the TPB, in which Ajzen et al. (2011) determine that knowledge has very little influence on actual behavior. Instead, motivation for the behavior is a necessary precursor for actual behavior change consistent with the information-motivation-behavioral skills model, in which knowledge and motivation both influence behavior (Fisher et al. 1994; Fisher and Fisher 1992) . More recent work found that knowledge does not consistently influence behavior (Misovich et al. 2003) corroborated by other studies in a climate change context such as Kellstedt et al. (2008) who find that climate change knowledge actually makes people less concerned and likely to act.
We find limited evidence for our second hypothesis that subjective norms are important for farmer's likely and actual adoption of CCPs (H2). Unlike in the TPB where Ajzen (1991) makes subjective norms a key component of intended and actual behavior change, we find little evidence this is true in the context of New Zealand farmers and CCPs (only significant for actual adoption of adaptation practices). One explanation for this is the highly polarized political environment for the ETS: only 16 % of our surveyed farmers agreed or strongly agreed that New Zealand should be part of an ETS. This suggests that in contexts in which there is very limited public support for behavior change that subjective norms may not be significant. In essence, if no one else is supporting this or doing it-why should I?
There was a clear role for Local Perceived Capacity and Global Perceived Capacity across all of our models (H3). Local Perceived Capacity had a positive relationship in three out of four of our models including both intended adoptions and actual adoption of mitigation behaviors. Conversely, we find that Global Perceived Capacity is associated only with actual behavior change rather than intended change. This suggests that farmers who have actually changed behavior may be farmers who have a perceived ability to handle broader risks outside the scope of their own control. These results are corroborated by a growing body of work to understand climate change behavior. Broomell et al. (2015) found across a sample of 25 countries perceived capacity was one of the major influences on intention to mitigate emissions. Spence et al. (2011) found that perceived ability to reduce GHGs mediated the relationship between climate experiences and the likelihood of adopting mitigation behaviors among UK citizens. Similarly, Milfont (2012) determined that perceived efficacy was clearly linked with climate belief. Additional studies have demonstrated that perceived capacity or a sense of powerlessness can significantly influence policy support for climate change (Smith and Leiserowitz 2014; Zahran et al. 2006) . Fostering a sense of adaptiveness and capacity in farmers may be useful for enabling them to change behavior, though this of course may be hampered by actual capacity to change behavior.
Finally, we expected that farmers who had adopted one type of practice already would be more likely to intend to adopt other practices in the future (H4). Farmers who intend to or have already adopted one type of practice (mitigation or adaptation) also are willing to adopt other types of practices (mitigation or adaptation). Similarly, a farmer who has already adopted an adaptation practice is also more likely to have also already adopted a mitigation practice and vice versa. However, our models find no relationship between farmers who have already adopted adaptation practices and their intention to adopt other adaptation practices in the future. Furthermore, we find farmers who have already adopted mitigation behaviors are actually less likely to indicate that they would adopt other mitigation practices in the future.
It may be the case that farmers believe they have already taken steps to adapt or mitigate their farms or have perhaps invested significant capital into existing practices that prevent adoption of additional practices. These farmers may therefore not feel that they need to adopt additional mitigation or adaptation practices. However, out of the total eight mitigation behaviors, 90 % of farmers had adopted 3 or fewer behaviors, with 60 % adopting one or no practices. For adaptation, 53 % of farmers had adopted none of the practices with another 32 % adopting only one practice. Ninety-five percent of surveyed farmers had adopted 2 or fewer practices. In short, there are many other practices that most farmers could adopt in the future.
Another, and likely more compelling explanation, is that adoption has not actually been done so for climate reasons. This reality is corroborated by evidence from our models that climate change belief and concerns were a significant predictor for stated intention to adopt practices but not for actual adoption of practices. Thus, farmers who have actually changed their behaviors have not necessarily done so for potential mitigation and adaptation benefits or because they are concerned about climate change for the future. This is also evidenced through the importance of profit in the adoption of actual adaptation practices-it may be the case that farmers have mostly adopted these adaptation strategies for reasons related to their own productivity, cost and time concerns. In this same vein, we recognize that these practices all have varying levels of potential benefits and costs that may confer different tradeoffs for farmers and influence their potential adoption.
Demographics and farm characteristics inconsistent
Finally, despite our attempts to test a variety of farmer and farm characteristics, we find no consistent predictors for both stated behavior change and actual adoption. In fact, we find contradictory evidence in that age is a negative predictor of likelihood to adopt adaptation behaviors but a positive predictor of actual adoption of mitigation behaviors. This is consistent with the literature on adoption of innovations, which has found that there are no universal predictors for adoption (Knowler and Bradshaw 2007; Prokopy et al. 2008) . This indicates that all types of farmers are potentially open to considering the adoption CCPs and that assumptions about certain demographics or farm types and behavioral change are not warranted.
Conclusion
There is evidence across a wide range of disciplines that human intention to do something does not always indicate that they will. It is important to better assess and empirically understand why these discrepancies exist and what factors influence intention and actual behavior. For an issue like climate change this is particularly timely since many policies and programs are being implemented and accurate understanding of what motivates real change in behavior is useful for effective design. Amongst our key findings is that beliefs/attitudes towards an issue is not significantly associated with behavior change in our context. This is consistent with the TPB in its more recent applications (Ajzen et al. 2011 ) and suggests for scientists that continuing to state facts about climate change in hopes that it will change people's behaviors is not necessarily impactful. Instead, fostering a sense of capacity and confidence for people to be able to change their behavior is crucial for both intention and actual adoption. This can help people overcome a sense of powerlessness that may be particularly acute for a collective action problem like climate change. Theoretically, we also demonstrate that the TPB may not hold up in contexts where there is an overwhelming sense that subjective norms are not important. The fact that so many farmers didn't feel that it was necessary to have an ETS meant that this variable was not an accurate predictor of adoption. This paper demonstrates a disconnect between intention and actual behavior related to CCPs, suggesting that additional studies are necessary. Though challenging to implement given funding restrictions and grant time-frames for academic research, longitudinal data will be more compelling to understand intention and actual behavior change. The work of the Climate Change, Agriculture, and Food Security (CCAFS) program of the CGIAR is one positive step forward in this direction. Nevertheless, if we seek to design effective policies and interventions for climate change that involves individual behaviors, such data will be crucial for their design, and should be prioritized for future studies.
